Classical swine fever (CSF) is a highly contagious disease of pigs
INTRODUCTION
Classical swine fever (CSF) is often fatal and highly contagious multisystemic disease of pigs (Edwards, 2000) . It is caused by the Classical Swine Fever Virus (CSFV), a member of the family Flaviviridae, genus Pestivirus (Heinz et al., 2000) . CSV virus is enveloped and its genome is composed of single-stranded RNA of positive polarity (Meyers et al., 1989) . Natural hosts of CSFV are domestic pigs and wild boars (Blome et al., 2010) . Infection usually occurs via oronasal route although other rutes are also possible (Paton and Greiser-Wilke, 2003) . After the primary replication in the epithelial crypts of the tonsil, the virus may be carried to local lymph nodes and into the bloodstream causing a severe leucopoenia, immunosuppression, widespread thrombosis and endothelial damage (Paton and Greiser-Wilke, 2003) . The disease severity depends on the age and, probably, the breed of the pigs, the virulence of the virus and some other, still unidentified factors (Paton and Greiser-Wilke, 2003) . The disease appears in the classic form characterized by high fever, generalized illness, hemorrhagic lesions, immunosuppression, pronounced lymphocytopenia and a high mortality, as well as in the chronic course and "late onset" form which is of great importance as far as virus surviving and maintaining in nature are concerned (Thiel et al., 1996) . Considering that CSFV easily passes through the placental barrier (Dewulf et al., 2001) , infection of fetuses is common in pregnant sows. The outcome of foetal infection depends on the gestation stage and virulence of the virus (Moennig and Plagemann, 1992) .
CSF is widespread throughout the world. The greatest virus diversity is seen in Asia where CSF is endemic while the situation in Africa is uncertain (Paton and Greiser-Wilke, 2003 (Blome et al., 2010) .
Clinical diagnosis of CSF is very difficult particularly in older animals and when the involved virus strain is of low or moderate virulence. Many other diseases having similar symptoms (Done et al., 2000) make clinical diagnosis of CSF additionally difficult and prolonge the time until the disease is confirmed (Paton, 2002) . Because of the lack of pathognomonic clinical signs of CSF, laboratory confirmation of the disease is necessary, even for secondary cases during the large outbreaks (Paton and Greiser-Wilke, 2003) .
Laboratory diagnosis based on virus isolation (VI) or the detection of viral antigen, specific antibodies and viral RNA is essential for accurate confirmation of , bovine viral diarrhea virus type 1 (C24V) and 2 (UK502643) and border disease virus (Moredun) were used, as well. Sample IDs, including the region virus has been isolated from, the year of isolation, as well as the reference materials data, are given in Table 1 . Viral RNA isolation Tissues samples were prepared as 10% homogenates in PBS. Suspensions were centrifuged for 10 minutes at 2000 g and supernatants were used for RNA extraction.
Viral RNA was isolated using the commercial kit, QIAamp® Viral RNA Mini Kit (Qiagen, USA) according to the manufacturer's recommendations from 140 mL of supernatant.
Reverse transcriptase-polymerase chain reaction (RT-PCR)
For phylogenetic analysis, two regions, 150 nt fragment of the 5' NTR and 190 nt fragment of the E2 gene, were amplified using previously published primers in concentration 0.6 pmol/µL. Both RT-PCR were run as 50 µL reactions using the Qiagen OneStep RT-PCR Kit (Qiagen, USA) according to the manufacturer's specifications, in an Eppendorf Master Cycler 
Nucleotide sequencing and sequence analysis
The amplicons were purified using the QIAquick PCR Purification Kit (Qiagen) according to manufacturer's instructions. Purified products were cyclesequenced in both directions using Big Dye Terminators (Applied Biosystems, Warrington, UK) in ABI 310 genetic analyzer (Applied Biosystem, Warrington, UK). Distances of sequences were calculated by the Kimura-2 parameter method and trees were generated by Neighbor Joining using MEGA 4.0 software (Tamura et al., 2007) .
RESULTS
Comparing partial E2 and 5'NCR nucleotide sequences of Serbian CSFV isolates and reference CSF viruses and other Pestiviruses, it was shown that all viruses from Serbia belonged to 2.3 subgroup. Genotyping was based on 150 nt partial E2 encoding gene and 190 nt 5' NCR. Phylogenetic tree was constructed using Neighbor Joining method, for both analyzed regions (Figures 1 and 2) .
Differences rate for E2 region ranged from 0.000 ( Evaluating applicability of recommended real time RT-PCR assays with Serbian isolates, it was shown that all target nucleotide sequences were detected using TaqMan and SYBR Green. Positive amplification was observed with reference strains of classical swine fever virus, while other Pestiviruses were detected only by panpesti SYBR Green real time RT-PCR.
After 2000 CSF situation in Serbia become very difficult since CSFV was spread throughout the whole country. The most common transmission rout was illegal trade (Milicevic et al., 2009 ). Additionally, vaccination coverage was very low due to the poor economic status of pig holders and their inability to cover vaccination costs. After 2006. vaccination has been funded by the Budget of the Republic of Serbia and since then CSF incidence has been decreasing continuously. The last outbreak was reported in 2010 (World Organization for Animal Health-OIE). During this period, the large economic loss was estimated at 137 million euros (Milicevic et al., 2009) .
The real time RT-PCR is a powerful diagnostic tool suitable for the detection of CSFV infection in animals. In order to obtain the most reliable results by real time RT-PCR method, it is necessary to analyze as many as possible genome sequences of the CSF virus which have been circulating in the local swine population. Although CSF in Serbia was common in the past, very few sequences are available in gene banks which imply that assays currently in use have to be evaluated with local isolates. While some assays are recommended by CSF CRL, submission of Serbian isolates to CSF CRL for confirmatory and further testing was not common practice in the past and validation of these assays should not be accepted a priori.
By conducting the program of CSF eradication, Serbia approaches the moment when vaccination against CSFV will be ceased. Before the late phase of eradication, when the chronic course of the disease and infections with low virulent strains are common, it is very important that the evaluation of different diagnostic methods is completed. To support very difficult clinical diagnosis in this phase, laboratory diagnostic has to be most accurate. Assays evaluated in this study have been chosen in order to harmonize diagnostic procedures of CSF with standards applied in EU countries. Using both assays we were able to detect local CSF viruses which circulated in Serbia in the last five years during the intensive vaccination campaign against CSF. In order to maintain a reliable diagnostic of CSF, it is necessary to monitor on the virus genome for new CSF isolates in Serbia, as well as in other countries, and to confirm each negative result by other tests due to viral mutagenic potential. Moreover, since in the next phase of the disease eradication, vaccination against CSF will be stopped, it would be interesting to follow the future expansion of this virus and its genome changes in susceptible (unvaccinated) swine populations. 
